Marcella Imelda O'Grady was born in Boston on 7
October 1863 and attended Boston Girls' High School. Although she pursued the so-called General Studies IX curriculum, she can be said to have been the first woman to earn the bachelor's degree in biology from Massachusetts Institute of Technology (SB degree, 1885). 4 (Several women had been awarded degrees before her-the earliest was Ellen Swallow Richards in 1873-but none of them graduated in biology.) MIT was then quite a different institution from the one we know today. Located in the centre of Boston, it had fewer than 450 students. Marcella Boveri's theory of cancer* Boveri came to his theory of cancer from the work by him and others of the previous 20 years indicating that the set of chromosomes is a constant characteristic of each species and that each chromosome has a unique constitution. He was particularly led to his cancer theory by his own observations of the consequences of abnormal mitoses in sea urchin eggs. In his 1902 monograph describing such studies, he "added the suggestion that malignant tumors might be the result of a certain abnormal condition of the chromosomes, which may arise from multipolar mitosis". 31 Hansemann in 1890 had advanced the hypothesis that irregularities of the mitotic process are responsible for disordered growth, 32 The process of reduction is very obviously a provision to hold constant the number of chromosomes characteristic of the species; for if it did not occur, the number would be doubled in each succeeding generation through union of the germ-cells. But why should the number be constant?
In its modern form this problem was first attacked by Weismann in 1885, and again in 1887, though many earlier hypotheses regarding the meaning of the polar bodies had been put forward. His interpretation was based on a remarkable paper published by Wilhelm Roux in 1883 (Ueber die Bedeutung der Kerntheilungsfiguren), in which are developed certain ideas which afterwards formed the foundation of Weismann's whole theory of inheritance and development. Roux argued that the facts of mitosis are only explicable under the assumption that chromatin is not a uniform and homogeneous substance, but differs qualitatively in different regions of the nucleus; that the collection of the chromatin into a thread and its accurate division into two halves is meaningless unless the chromatin in different regions of the thread represents different qualities which are to be divided and distributed to the daughter-cells according to some definite law. He urged that if the chromatin were qualitatively the same throughout the nucleus, direct division would be as efficacious as indirect, and the complicated apparatus of mitosis would be superfluous. Roux and Weismann, each in his own way, subsequently elaborated this conception to a complete theory of inheritance and development, but at this point we may confine our attention to the views of Weismann. The starting-point of his theory is the hypothesis of De Vries that the chromatin is a congeries or colony of invisible self-propagating vital units of biophores somewhat like Darwin's 'gemmules', each of which has the power of determining the development of a particular quality. Weismann conceives these units as aggregated to form units of a higher order known as 'determinants', which in turn are grouped to form 'ids', the latter being identified with the visible chromomeres or chromatin-granules. The ids finally are associated in linear groups to form the 'idants' or chromosomes. Since the biophores differ qualitatively, it follows that the same must be true of the higher units formed by their aggregation. Hence each chromosome has a distinct and definite character of its own, representing a particular group of hereditary qualities. From this it follows that the number of specifically distinct chromosomes is doubled by the union of two germ-cells, a process which if unchecked would quickly lead to an infinite complexity of the chromatin or germ-plasm. The end of maturation, or reduction, is therefore to prevent "the excessive accumulation of different kinds of hereditary tendencies or germ-plasms" through the progressive summation of ancestral chromatins.
We now come to the vital point of Weismann's hypothesis of reduction, about which all later researches have revolved. Assuming with Roux that the different qualities of 'ancestral germ-plasms' are arranged in a linear manner in the spireme-thread and in the chromosomes derived from it, he ventured the prediction ('87) that two kinds of mitosis would be found to occur. The first of these is characterized by a longitudinal splitting of the thread, as in ordinary cell-division, "by means of which all the ancestral germ-plasms are equally distributed in each of the daughter-nuclei after having been divided into halves". This form of division, which he called 'equal division' (Aequationstheilung), was then a known fact. The second form, at that time a purely theoretical postulate, he assumed to be of such a character that each daughter-nucleus should receive only half the number of ancestral germ-plasms possessed by the mother-nucleus. This he termed a 'reducing division' (Reduktionstheilung), and suggested that this might be effected either by a transverse division of the chromosomes, or by the divergence and separation of entire chromosomes without division. By either method the number of 'ids' would be reduced; and Weismann argued that such reducing divisions must be involved in the formation of the polar bodies, and in the parallel phenomena of spermatogenesis.
The fulfilment of Weismann's prediction is one of the most interesting results of recent cytological research. It has been demonstrated, in a manner which I believe is incontrovertible, that the reducing divisions postulated by Weismann actually occur, though not precisely in the manner conceived by him.
From this discussion written by Wilson in 1896, it is easily seen that the physical interpretation of mendelism was not possible until after the discovery of the chromosomes and that biological thinking was well prepared for accepting mendelism when it was rediscovered in 1900. Again, Boveri figured in the chromosome theory of mendelism, which, however, is primarily attributed to Sutton.4' As a student of McClung at Kansas University, Walter Stanborough Sutton (1877 Sutton ( -1916 tion for the chromosomal theory of inheritance was the continuity of each chromosome through interphase ('resting phase' or interkinesis) into the next cell division. In beautiful preparations in Ascaris, he showed that the chromosomes continue their existence in specific regions of the diffuse nuclear chromatin mass of interkinesis because they reappear after cell division in the same positions in the two daughter cells.
Another 
